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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce power consumption in accordance with the ability of an 
arithmetic processing part and to stabilize the operation without making a user excessively 
wait in an information processor. 

SOLUTION: A microcomputer 202 judges whether operable minimum voltage information stored 
in a memory 206 is effective or not and when judging it to be effective, the microcomputer 
202 sets the applied voltage of a CPU 201 in accordance with the operable minimum voltage 
information. When judging it^to be ineffective, the micro computer 202 makes the CPU 201 
repeat BIST while |var~ying applied voltage to the CPU 20ll and the microcomputer 202 decides 
the operable minimum voltage based on the result of BIST and a CPU- measuring temperature, 
sets the applied voltage of the CPU 201 in accordance with the operable minimum voltage 
information and stores it in the memory 206. Hereafter until the operable minimum' voltage 
information stored in the memory 206 is judged to be ineffective, re-decision of the 
operable minimum voltage is not required. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to power saving of the information 
processor of a pocket mold like especially a notebook computer about the information 
processor which operates with a low.power, and its applied-voltage control approach. 
[0002] 

[Description of the Prior Art] Conventionally, that the information processor which 
operates with a low power was indicated to be by JP,1 1-203 163,A is known. This aims at 
reduction of the power consumption of an information processor by setting the applied 
voltage of CPU (abbreviation of LSI of a central processing unit) as the necessary 
minimum electrical potential difference (the minimum electrical potential difference 
which can be operated) on which CPU operates. 

[0003] The information processor indicated by the above-mentioned precedence reference 
consists of the memory sections 105 which memorize DC to DC converter 102 which 
supplies applied voltage to CPU103 and CPU103 which are one gestalt of the data- 
processing section equipped with the check function of operation as shown in drawing 7 , 
the thermometer 104 which measures the temperature of CPU103, the control oriented 
microcomputer 101 which is control **** v/hich determines the minimum electrical 
potential difference of CPU103 which can be operated, the temperature of CPU103, and 
the operating- voltage information on CPU103. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional 
information processor does not have the heating means or cooling **** for changing the 
temperature of CPU. Therefore, whenever the temperature of the. data-processing section 
rose more than the predetermined range or updated the maximum temperature memorized 
in computation, the re-decision of the minimum electrical potential difference which can 
be operated needed to be made. For this reason, the user had the demerit that only the 
time amount which makes into computation the re-decision of the minimum electrical 
potential difference which can be operated was kept waiting too much. 
[0005] Furthermore, although applied voltage is dynamically changed in the conventional 
information processor according to the temperature of CPU which is the data-processing 
section If the difference of actual CPU die temperature and the temperature of a 



thermometer, time lag after a temperature change is detected until applied voltage is 
changed, the resistance to electrical-potential-difference change of the CPU itself, etc. are 
taken into consideration in order to guarantee operational stability of the data-processing 
section - the minimum electrical potential difference which can be operated - slight 
height - not setting up - it did not obtain but the power-saving effectiveness was limited, 
[0006] Moreover, in the conventional information processor, although the minimum 
electrical potential difference which can be operated is the minimum electrical potential 
difference which passes a check of operation, since it was not guaranteed that all 
actuation of the data-processing section was stable just because it passed the check of 
operation inside the data-processing section, possibility that the data-processing section 
will not operate stably so then remains. 

[0007] The minimum supply voltage to which CPU operates stably changes by each with 
errors of an ingredient or a manufacture process, and has dispersion. With the supply 
voltage which loaded the thing of maximum with the margin further in each minimum 
electrical potential difference which can be operated, with the above-mentioned 
conventional information processor, the minimum electrical potential difference of each 
CPU which can be operated was separately detected for having operated all CPUs 
uniformly, and the technique of operating CPU on the minimum electrical potential 
difference according to each CPU which can be operated is indicated. In this case, such 
an actual minimum electrical potential difference that can be operated can be reduced, 
and the power-saving effectiveness increases that the detection precision of the minimum 
electrical potential difference of each CPU which can be operated is high. 
[0008] This invention aims at offering the information processor which power 
consumption can be reduced [ information processor ] and can operate it stably according 
to the capacity of each data-processing section, and its applied-voltage control approach, 
without being made in view of this point and keeping a user waiting too much. 
[0009] 

[**** for solving a technical problem] In order to solve this technical problem, this 
invention judged whether the information on the minimum electrical potential difference 
which was memorized for the storage means and which can be operated would be 
effective, when effective, it set up the applied voltage to the data-processing section 
according to this information, and when invalid, on the other hand, it presupposed it that 
the minimum electrical potential difference which can be operated is re-determined. 
[0010] The information processor which reduces power consumption is obtained without 
becoming possible to set a seal-of-approval electrical potential difference as the minimum 
electrical potential difference which operates stably and completely reducing processing 
speed by this according to the minimum electrical potential difference which is different 
in each data-processing section and which can be operated, without keeping a user 
waiting too much. 
[0011] 

[Embodiment of the Invention] While the information processor concerning the 1st mode 
of this invention determines the minimum electrical potential difference of said data- 
processing section which can be operated as the data-processing section equipped with 
the self actuation check function, and a thermometry means to measure the temperature of 
said data-processing section Storage **** which memorizes the information on the 
minimum electrical potential difference which the control means which sets the applied 
voltage to said data-processing section as said minimum electrical potential difference 



which can be operated, and said control means determined, and which can be operated is 
provided. Said control means Read said information from said storage means, and it 
judges whether this information is effective. Changing the applied voltage to said data- 
processing section, when said applied voltage is set up according to said information 
when it is judged that it is effective, and it is judged that it is invalid, repeat a self 
actuation check in said data-processing section, and it is made to perform in it. Based on 
the result of the self actuation check from said data^processing section, and the 
temperature of said thermometry means, the minimum electrical potential difference of 
said data-processing section which can be operated was re-determined, and did things. 
[0012] By this configuration, the minimum operating voltage of the data-processing 
section can be set up with a sufficient precision, and the operation of power saving and 
operational stability is acquired. 

[0013] the 2nd mode of this invention - the 1st voice of this invention - in the 
information processor applied like, a temperature control means to adjust the temperature 
of said data-processing section was provided ftirther, said control means changed the 
temperature of said data-processing section with said temperature control means, and it 
carried out to making a self actuation check perform in said data-processing section at the 
temperature from which plurality differs. 

[0014] This configuration raises the dependability of the minimum electrical potential 
difference of the data-processing section which can be operated, and there is an operation 
that the power-saving effectiveness is acquired. 

[001 5] In the information processor which the 3rd mode of this invention requires for the 
2nd mode of this invention said control means The minimum electrical potential 
difference which passes the self actuation check in the temperature from which plurality 
differs is detected. The minimum electrical potential difference which passes the check of 
operation in the anticipation maximum temperature at the time of the heat dissipation 
design of said data-processing section or the highest operating temperature on the 
specification of said data-processing section based on the result of this detection is 
predicted. We decided to determine the electrical potential difference which added the 
further predetermined margin to said predicted electrical potential difference as the 
minimum electrical potential difference which can be operated. 

[0016] Since the information according to the temperature from which the semiconductor 
chip arranged inside the package of the data-processing section differs by this 
configuration is acquired, the lower minimum electrical potential difference of operation 
can be set up with a sufficient precision, and the operation of power saving and 
operational stability is acquired. 

[001 7] In the information processor concerning the 1st - the 3rd mode, the 4th mode of 
this invention possessed fiarther a cooling means to cool said data-processing section, and 
decided to cool said data-processing section below to the temperature which determined 
the minimum electrical potential difference which can be operated. 
[0018] Since the data-processing section is operated by this configuration below at the 
temperature which determined the minimum electrical potential difference which can be 
operated, operation of making actuation of the data-processing section much more 
reliable is acquired. 

[001 9] The applied-voltage control unit concerning the 5th mode of this invention While 
determining the minimum electrical potential difference of said data-processing section 
which can be operated as a thermometry means to control the applied voltage to the data- 



processing section equipped with the self actuation check function, and to measure the 
temperature of said data-processing section Storage **** which memorizes the 
information on the minimum electrical potential difference which the control means 
which sets the applied voltage to said data-processing section as said minimum electrical 
potential difference which can be operated, and said control means determined, and 
which can be operated is provided. Said control means Read said information from said 
storage means, and it judges whether this information is effective. Changing the applied 
voltage to said data-processing section, when said applied voUage is set up according to 
said information when it is judged that it is effective, and it is judged that it is invalid, 
repeat a self actuation check in said data-processing section, and it is made to perform in 
it. We decided to re-determine the minimum electrical potential difference of said data- 
processing section which can be operated based on the result of the self actuation check 
from said data-processing section, and the temperature of said thermometry means. 
[0020] By this configuration, the minimum operating voltage of the data-processing 
section can be set up with a sufficient precision, and the operation of power saving and 
operational stability is acquired. 

[0021] the 6th mode of this invention - the 5th voice - in the applied-voltage control 
unit applied like, a temperature control means to adjust the temperature of said data- 
processing section was provided further, said control means changed the temperature of 
said data-processing section with said temperature control means, and it carried out to 
making a self actuation check perform in said data-processing section at the temperature 
from which plurality differs. 

[0022] This configuration raises the dependability of the minimum electrical potential 
difference of the data-processing section which can be operated, and there is an operation 
that the power-saving effectiveness is acquired. 

[0023] In the applied-voltage control unit which the 7th mode of this invention requires 
for the 6th mode of this invention said control means The niinimum electrical potential 
difference which passes the self actuation check in the temperature from which plurality 
differs is detected. The minimum electrical potential difference which passes the check of 
operation in the anticipation maximum temperature at the time of the heat dissipation 
design of said data-processing section or the highest operating temperature on the 
specification of said data-processing section based on the result of this detection is 
predicted. We decided to determine the electrical potential difference which added the 
further predetermined margin to said predicted electrical potential difference as the 
minimum electrical potential difference which can be operated. 

[0024] Since the information according to the temperature from which the semiconductor 
chip arranged inside the package of the data-processing section differs by this 
configuration is acquired, the lower minimum electrical potential difference of operation 
can be set up with a sufficient precision, and the operation of power saving and 
operational stability is acquired. 

[0025] In the applied-voltage control unit concerning the 5th - the 7th mode, the 8th mode 
of this invention possessed further a cooling means to cool said data-processing section, 
and decided to cool said data-processing section below to the temperature which 
determined the minimum electrical potential difference which can be operated. 
[0026] Since the data-processing section is operated by this configuration below at the 
temperature which determined the minimum electrical potential difference which can be 
operated, operation of making actuation of the data-processing section much more 



reliable is acquired. 

[0027] The applied-voltage control approach concerning the 9th mode of this invention 
The applied voltage to the data-processing section equipped with the self actuation check 
function is controlled. Memorize beforehand the information on the minimum electrical 
potential difference which can be operated for the storage means, and said information is 
read from said storage means. When it judges whether this information is effective and it 
is judged that it is effective, said applied voltage is set up according to said information. 
Changing the applied voltage to said data-processing section on the other hand, when it is 
judged that it is invalid, repeat a self actuation check in said data-processing section, and 
it is made to perform in it. We decided to re-determine the minimum electrical potential 
difference of said data-processing section which can be operated based on the result of the 
self actuation check from said data-processing section, and the temperature of said data- 
processing section. 

[0028] By this approach, the minimum operating voltage of the data-processing section 
can be set up with a sufficient precision, and the operation of power saving and 
operational stability is acquired. 

[0029] In the applied-voltage control approach concerning the 9th mode, the 10th mode 
of this invention changed the temperature of said data-processing section, and was taken 
as making a self actuation check perform in said data-processing section at the 
temperature from which plurality differs. 

[0030] By this approach, the dependability of the minimum electrical potential difference 
of the data-processing section which can be operated is raised, and there is an operation 
that the power-saving effectiveness is acquired. 

[0031] In the applied-voltage control approach which the 1 1th mode of this invention 
requires for the 10th mode The minimum electrical potential difference which passes the 
self actuation check in the temperature from which plurality differs is detected. The 
minimum electrical potential difference which passes the check of operation in the 
anticipation maximum, temperature at the time of the heat dissipation design of said data- 
processing section or the highest operating temperature on the specification of said data- 
processing section based on the result of this detection is predicted. We decided to 
determine the electrical potential difference which added the further predetermined 
margin to said predicted electrical potential difference as the minimum electrical potential 
difference which can be operated. 

[0032] Since the information according to the temperature from which the semiconductor 
chip arranged inside the package of the data-processing section differs by this approach is 
acquired, the lower minimum electrical potential difference of operation can be set up 
with a sufficient precision, and the operation of power saving and operational stability is 

acquired. 

[0033] The 12th mode of this invention decided to cool said data-processing section 
below to the temperature which determined the minimum electrical potential difference 
which can be operated at the time of actuation of said data-processing section in the 
applied- voltage control approach concerning the 9th - the 1 1th mode. 
[0034] Since the data-processing section is operated by this approach below at the 
temperature which determined the minimum electrical potential difference which can be 
operated, operation of making actuation of the data-processing section much more 
reliable is acquired. 

[0035] Hereafter, the operation gestalt of this invention is explained to a detail with 



reference to a drawing. 
[0036] (Gestalt 1 of operation) 

[0037] Drawing 1 is the block diagram showing the configuration of the information 
processor by the gestalt 1 of operation of this invention. In drawing 1 ,201 is CPU 
(abbreviation of LSI with which the central-process section was accumulated) as the data- 
processing section equipped with the self actuation check function (function which tests 
whether jelualkm^ it is no rmal by itself)^ and is still more specifi cally Pentium of 

control **** 
thermometry **** 



>j j^TEL.^02 is a microc o mputer (abbrevia tioaLi^fA q}^^^^^ 

^which controls CFUiuTand a power source. 203 i^a thermometeFds 1 



which measures the temperature of CPU201. 204 is a DC to DC converter which outputs 
the supply voltage impressed to CPU201, and 205 is controlled by the feedback resistance 
section 205 which controls the output voltage of DC to DC converter 204 with a 
microcomputer 202. 206 is memory which memorizes the minimum electrical-potential- 
difference information which can be operated. 

[0038] Here, the power source consists of DC to DC converter 204 and the feedback 
resistance section 205. 

[0039] Moreover, a thermometer 203 is not limited especially although it is the 
temperature-sensitive resistor as a temperature sensor, the thermal diode built in CPU201, 
and a thermal transistor. 

[0040] Like DRAM backed up by the flash memory or the cell, although it is the thing of 
CMOS SRAM iDacked up for example, with the coin dc-battery as a storage means, if it is 
the storage which can hold the contents of storage also after dropping the power source of 
an information processor, memory 206 will be especially usable and will not be limited. 
[0041] Drawing 2 is a flow chart which shows the decision and the electrical-potential- 
difference impression procedure of the minimum electrical potential difference which can 
be operated of an information processor by the gestalt 1 of the above-mentioned 
implementation. Drav/ing 2 (A) shows the flow chart of the program of a microcomputer . 
202. Drawing 2 (B) shows the flow chart of the BIOS program of CPU201. 
[0042] Hereafter, actuation of the information processor concerning the gestalt 1 of the 
above-mentioned implementation is explained with reference to drawing 1 and drawing 2 

[0043] First, the power source of a microcomputer 202 is turned on and the program of a 
microcomputer 202 begins actuation. In step SIOL, by controlling the electrical potential 
difference applied to the feedback resistance section 205 of DC to DC converter 204 
using the D/A output of a microcomputer 202, the program of a. microcomputer 202 sets 
the applied voltage which joins CPU201 from DC to DC converter 204 as a standard 
electrical potential difference, makes it start to CPU201, applying reset (reboot 
command), and progresses to step S102. 

[0044] At step S102, it notifies that the mode of operation of CPU201 is standard voltage 
starting to step S203 of CPU201. 

[0045] After starting by step SI 01. and reset of a microcomputer 202, CPU201 saves the 
value of an EAX register (32-bit register mounted in Pentium made from INTEL) in 
memory 206 at step S201, and progresses to step S202. 

[0046] Next, pretreatment for communicating with a microcomputer 202 is performed at 
step S202. 

[0047] At step S203, CPU201 receives the notice of a mode of operation from step S102 
of a microcomputer 202, and a mode of operation is judged. When a mode of operation is 



standard voltage starting and it is the minimum electrical-potentiai-difference starting 
which can be operated in step S204, when it is BIST starting, it usually progresses to step 

S205 to processing, respectively. 

[0048] In step S204, CPU201 reads the data of the address of the minimum electrical- 
potential-difference information which was memorized by memory 206 and which can be 
operated, and notifies them to step S103 of a microcomputer 202. 
[0049] In step S103, a microcomputer 202 performs conditional judgment. If it progresses 
to step SI 14 and the effective minimum electrical-potential-difference information which 
can be operated does not exist when the minimum electrical-potential-difference 
information effective in memory 206 which can be operated exists, it progresses to step 
8104. 

[0050] Here, decision whether the minimum electrical-potential-difference information 
which can be operated is effective is recorded in accordance with the date which 
determined as information the minimum electrical potential difference which can be 
operated, and is performed by judging ******** within an expiration date (for example, 
less than half a year) as compared with the present date. 

[0051] At step S114, the applied voltage of CPU201 is set as the electrical potential 
difference [ output voltage / of DC to DC converter 204 ] according to the minimum 
electrical-potential-difference information which can be operated with the D/A output of 
a microcomputer, CPU201 is reset, and it progresses to step SI 15 the back. 
[0052] At step SI 15, a microcomputer 202 notifies the minimum electrical-potential- 
difference starting which can be operated to step S203 of CPU as a mode of operation. 
[0053] By step S114, CPU201 which rebooted on the minimum electrical potential 
difference which was memorized by memory 206, and which can be operated receives 
that it is the minimum electrical-potential-difference starting as a mode of operation 
which can be operated in step S203 through steps S201 and S202, and both CPU201 and 
the microcomputer 202 usually progress to processing, and it completes starting on the 
minimum electrical potential difference which can be operated. Usually, processing 
means the information processing of those other than the minimum electrical-potential- 
difference setting-operation of CPU201 and a microcomputer 202. 
[0054] It progresses to step SI 05, after progressing to step 8104 and performing 
measurement of CPU temperature at step 8 103 using a thermometer 203, when the 
minimum electrical-potential-difference information effective in memory 206 which can 
be operated does not exist. 

[0055] The electrical potential difference which joins CPU201 is lowered for a while 
using the D/A output of a microcomputer 202, a BIST command is taken out with step 
8105 to the BIST (Build In Self Test) function as a check function of operation built in 
CPU201, and it progresses to step 8106 the back. 

[0056] At step 8106, it notifies that it is BIST starting to step S203 of CPU201 as a mode 
of operation, and progresses to step S107. 

[0057] By CPU201 to which BIST reset was performed according to the command from 
step 8105, first, by CPU201, the value stored in the EAX register which it is as a result of 
[ the ] BIST is first saved in memory 206 at step 8201, and it progresses to step 8202, 
[0058] Next, CPU201 performs pretreatment for performing the communication link with 
a microcomputer 202 at step 8202, and progresses to step 8203 the back, 
[0059] In step 8203, CPU201 receives the mode of operation notified from step 8106 of a 
microcomputer 202 at step S203, distinguishes a mode of operation as it is BIST starting, 



and it progresses to step S205. 

[0060] At step S205, by step S201, the BIST result saved in memory 206 is taken out, and 
it notifies to step S107 of a microcomputer 202. 

[0061] If a microcomputer 202 waits for and receives a BIST result from step S205 at 
step S 1 07, conditional judgment will be performed at step S108. 
[0062] At step S108, if BIST is passed it will return to step S104 again, an e lectrical 
potential difference will be lowered further , and it will carry out by repeating BIST as 
mentioned above. On the other hand, a rejection or when a time-out is carried out, it 
progresses to step S109 at BIST. 

[0063] At step S109, the minimum electrical potential difference which is impressed to 
CPU201 from the information on the last-minute CPU applied voltage which carries out 
BIST success with the temperature information on step S104 and which can be operated is 
determined, and it progresses to step SllO the back. The decision of the minimum 
electrical potential difference which can be operated predicts the last-minute electrical 
potential difference which passes BIST in the maximum temperature on the heat 
dissipation design of CPU201 from the last-minute electrical potential difference which 
passes BIST in the temperature of step S104, and is performed by adding a further 
predetermined margin. 

[0064] At step SllO, it progresses to step Sill the back, setting the applied voltage of 
CPU201 as the minimum electrical potential difference which was determined at step 
S109 with the D/A output of a microcomputer 202 and which can be operated, and 

applying reset to CPU201. 

[0065] In step Sill, a microcomputer 202 notifies BIST starting to step S203 of CPU201 
as a mode of operation, and progresses to step S 1 12. 

[0066] CPU201 to which the minimum electrical potential difference which can be 
operated was impressed according to step SllO reboots, receives that it is BIST starting in 
step S203 through steps S201 and S202, and progresses to step S205. 
[0067] At step S205, CPU201 notifies the success-or-failure result of BIST to step SI 12 
of a microcomputer 202. 

[0068] In step SI 12, especially although a microcomputer 202 receives a BIST result, it 
does not evaluate, but it progresses to step S113. 

[0069] In step S113, a microcomputer 202 notifies the value of the minimum electrical 
potential difference which was determined at step S109 and which can be operated to 
CPU201, and usually progresses to processing. 

[0070] At step S206, CPU201 progresses to step S207, after receiving waiting and the 
minimum electrical-potential-difference value which can be operated from step SI 13 for 
the communication link from a microcomputer 202. 

[0071] At step S207, CPU201 saves the minimum electrical-potential-difference value 
which can be operated in memory 206, usually progresses to processing, and completes 
starting on the minimum electrical potential difference which can be operated. 
[0072] As explained above, when it judges whether the information processor concerning 
the gestalt 1 of the above-mentioned implementation has the effective minimum 
electrical-potential-difference information which can be operated that the microcomputer 
202 was memorized by memory 206 in step SI 03 and it is judged that it is effective, in 
step SI 14, the applied voltage of CPU201 is set up according to the minimum electrical- 
potential-difference information which can be operated. When it is judged that it is 
invalid, on the other hand, by repeating steps SI 04-81 08 a microcomputer 202 It is made 



to carry out by repeating a self actuation check (BIST) to CPU201, changing the applied 

vohage to CPU201. At step SI 09 a microcomputer 202 Based on CPU measurement 

temperature, the minimum electrical potential difference which can be operated is 

determined as the result of the self actuation check in CPU201, the applied voltage of 

CPU201 is set up according to the minimum electrical-potential-difference information 

which can be operated at step S 1 1 0, and it stores in memory 206 at step S207. Since it 

will end by this if the re-decision of the minimum electrical potential difference which 

can be operated is made only when the minimum electrical-potential-difference 

information which was memorized by memory 206 and which can be operated is invalid, 

a user can prevent being kept waiting too much. Moreover, since the re-decision of the 

minimum electrical potential difference which can be operated is made when the 

minimum electrical potential difference which was memorized by memory 206 and which 

can be operated is invalid, the minimum electrical potential difference which can be 

operated can be changed into the optimal thing. Consequently, v^thout a user waiting too 

much, the minimum electrical potential difference of CPU201 which can be operated can 

be set up with a sufficient precision, and opposite effectiveness of power saving and 

operational stability can be realized. . ^ . i ^ 

[0073] Moreover, memory 206 is CMOS. Since the contents are saved by the coin dc- i^fipf^-' ' 

battery when it is SRAM, if "the minimum electrical potential difference which can be ' fiyj^^^ ''^ 

operated" is determined at the time of the shipment test of an information processor, a ~ . ^ * 

user's hand does not need to perform. Consequently, a user can enjoy keeping [ the merit N v M6-f>^ 

of the gestalt 1 of the above-mentioned implementation / too much / waiting ]-from time | 

of purchase ****. Of course, it is also the same as when nonvolatile memory like a flash / 

memory, DRAM with a backup power supply, etc. are used for memory 206. 
[0074] (Gestalt 2 of operation) 

[0075] Drawing 3 is the block diagram showing the configuration of the information 
processor by the gestalt 2 of operation of this invention. 

[0076] In drawinjg 3 , 401 is CPU as the data-processing section equipped with the self 
actuation check function. 402 is a microcomputer as a control means which controls a 
power source and CPU. 403 is a thermometer as a thermometry means to measure the 
temperature of CPU40L 404 is a DC to DC converter which outputs the supply voltage 
impressed to CPU, and 405 is thp feedback resistance section of a DC to DC converter 
required in order to control output voltage by the microcomputer 402. 406 is memory 
which memorizes the minimum electrical-potential-difference information which can be 
operated. 407 is a heating program performed by CPU401 as a heating means to heat 
CPU401. 

[0077] The power source consists of DC to DC converter 204 and the feedback resistance 
section 205. 

[0078] Like the gestalt 1 of the above-mentioned implementation, a thermometer 403 is 
riot limited, especially although it is the temperature-sensitive resistor as a temperature 
sensor, the thermal diode built in CPU401, and a thermal transistor. 
[0079] Memory 406 is CMOS backed up for example, with the coin dc-battery as storage 
**** like the gestalt 1 of the above-mentioned implementation. Although it is the thing of 
SRAM, DRAM backed up by the flash memory or the cell is especially usable, and it is 
not limited. 

[0080] DrawiniJ 4 and drawing 5 are the flow charts of the microcomputer program which 
shows the decision and the electrical-potential-difference impression procedure of the 



minimum electrical potential difference which can be operated of an information 
processor by the gestalt 2 of the above-mentioned implementation. 
[0081] Drawing 6 is the flow chart of the BIOS program of CPU which shows the 
decision and the . electrical-potential-difference impression procedure of the minimum 
electrical potential difference which can be operated of an information processor by the 
gestalt 2 of the above-mentioned implementation. 

[0082] Hereafter, actuation of the information processor concerning the gestalt 2 of the 
above-mentioned implementation is explained. 

[0083] First, the power source of a microcomputer 402 is turned on and the program of a 
microcomputer 402 begins actuation. The program of a microcomputer 402 makes it start 
to CPU401 in step S501, applying reset (reboot command), after setting the applied 
voltage which joins CPU401 by controlling the electrical potential difference applied to 
the feedback resistance section 405 of DC to DC converter 404 using the D/A output of a 
microcomputer 402 as a standard electrical potential difference. Then, it progresses to 
step S502. 

[0084] At step S502, a microcomputer 402 notifies that the mode of operation of CPU401 

is standard voltage starting to step S603 of CPU401. 

[0085] CPU401 saves the value of an EAX register in memory 406 after the reset 
according to step S501 of a microcomputer 402 at step S601 shown in drawing 6 . 
[0086] Next, CPU401 performs pretreatment for communicating with a microcomputer 
402 at step S602. 

[0087] At step S603, CPU401 receives the notice of a mode of operation from step S502 
of a microcomputer 402. In this case, since a mode of operation is standard voltage 
starting, CPU401 progresses to step S605. 

[0088] In step S605, CPU401 reads the data of an address assigned to the minimum 
electrical-potential-difference information on memory 406 which can be operated, and 
notifies them to step S503 of a microcomputer 402. 

[0089] In step S503, a microcomputer 402 performs conditional judgment. When the 
minimum operating voltage informafion effective in memory 406 does not exist, it 
progresses to step S504. It progresses to step S526, after progressing to step S525, setting 
the applied voltage of CPU401 as the electrical potential difference with the D/A output 
of a microcomputer and applying reset to CPU401, if the. minimum operating voltage 
information effective in memory 406 exists. 

[0090] At step S526, a microcomputer 402 notifies the minimum electrical-potential- 
difference starting which can be operated to step S603 of CPU401 as a mode of 

operation, and usually progresses to processing the back. 

[0091] CPU401 which rebooted on the minimum electrical potential difference which 
was memorized by memory 406, and which can be operated progresses. to step S603 
through steps S601 and S602. In step S603, the minimum electrical-potential-difference 
starting as a mode of operation which can be operated is received from step S526, and 
both CPU401 and the microcomputer 402 usually progress to processing, and complete 
starting on the minimum electrical potential difference which can be operated. 
[0092] At step S504, it progresses to step S505, after performing measurement of the 
temperature of CPU401 using a thermometer 403. 

[0093] At step S506, BIST starting is notified to step S603 of CPU401 as a mode of 
operation. 

[0094] In step S505 by the side of a microcomputer, the BIST result is stored in the EAX 



register of CPU40 1 by CPU40 1 to which BIST reset was applied. 

[0095] CPU401 saves first the value of the EAX register which it is as a result of [ the ] 

BIST in memory 406 at step S601^ and progresses to step S602. 

[0096] Next, pretreatment for performing the communication link with a microcomputer 
402 is performed at step S602. Next, in step S603, CPU401 receives mode-of-operation 
BIST starting notified from step S506 of a microcomputer 402, and progresses to step 
S606. 

[0097] At step S606, the BIST result saved in memory 406 at step S601 is taken out, and 

it notifies to a microcomputer 402. 

[0098] A microcomputer 402 performs a BIST result at step S507, and performs 
conditional judgment at reception and step S508. At step S508, if BIST is passed, it will, 
return to step S505 again, an electrical potential difference will be lowered further, and 
BIST will be performed. On the other hand, a rejection or when a time-out is carried out, 
it progresses to step S509 at BIST. 

[0099] In step S509, a rejection or an electrical potential difference just before carrying 
out a time-out is detected to BIST as the minimum electrical potential difference which 
passes BIST in ordinary temperature, and it progresses to it at step S510. 
[0100] Next, it progresses to step S51 1 in step S510, a microcomputer 402 returning the 
applied voltage of CPU401 to standard voltage, and applying reset for a reboot. 
[0101] Subsequently, in step S51 1, it notifies that it is heating starting to CPU40.1, and 
progresses to step S5 1 2. 

[0102] CPU401 is reset at step S510, receives the notice of "heating starting" from step 
S51 1 in step S603 through steps S601 and S602, and progresses to step S604 which is a 

heating program. 

[0103] In step S604, since, as for CPU401, own power consumption of CPU executes a 
large instruction intently by performing a heating program, CPU401 generates heat. 
Although it seems that there is no outlet in this step S604, by the BIST command from a 
microcomputer 402, it can escape from this step S604, and can progress to step S601. 
[0104] In step S512, a microcomputer 402 measures the temperature of CPU401 and 
progresses to step S513. 

[0105] Conditional branching is performed at step S5 13. If the temperature of CPU401 is 
not rising to predetermined temperature, it returns to step S5 12 again. If it is going up to 
predetermined temperature, it will progress to step S514. Here, predetermined 
temperature is things, such as temperature of -I-IO degrees C measured at step S504. 
[0106] Steps S514-S517 lower an electrical potential difference little by little from 
standard voltage like steps S505-S508, and have become the algorithm which searches for 
the electrical potential difference which carries out the time-out of whether it becomes a 
rejection at BIST. 

[0107] In step S518, a microcomputer 402 detects a rejection or an electrical potential 
difference just before carrying out a time-out to BIST as the minimum electrical potential 
difference which passes hot BIST, and progresses to it at step S519. 
[0108] In step S519, from the result of step S509 and step S518, a microcomputer 402 
predicts the minimum electrical potential difference which passes BIST in the maximum 
temperature at the time of the heat dissipation design of CPU401, or the highest operating 
temperature on a specification, and progresses to step S520. When it takes centering on 
temperature and an electrical potential difference, specifically, it opts for prediction of 
this electrical potential difference by considering that the straight line which passes along 



two points, the 1st point (the temperature of S504, electrical potential difference of S509) 
and the 2nd point (the temperature of S512, electrical potential difference of S518), is the 
temperature-BIST success minimum electrical-potential-difference straight line. 
[0109] Next, in step S520, it progresses to step S521, after determining the electrical 
potential difference which added the further predetermined margin to the predicted 
electrical potential difference as the minimum electrical potential difference of CPU401 
which can be operated. This predetermined margin is determined from the difference of 
the electrical potential difference which passes BIST in a certain CPU individual, and the 
electrical potential difference (OS starts concretely) on which the application which 
includes the severe instruction of timing of operation most operates. 
[01 10] A microcomputer 402 is step S521, and it progresses to step S522, it setting the 
applied vohage of CPU401 as the minimum electrical potential difference as which the 
point was determined with the D/A output of a microcomputer 402 and which can be 
operated, and applying reset to CPU401 . 

[01 11] In step S522, a microcomputer 402 notifies BIST starting to step S603 of CPU401 
as a mode of operation, and progresses to step S523. 

[0112] CPU401 to which the minimum electrical potential difference which can be 
operated was impressed reboots like the above-mentioned, through steps 860 1 and S602, 
in step S603, receives that it is BIST starting and progresses to step S606. 
[0113] In step S606, CPU401 notifies a BIST result to step S523 of a microcomputer 402, 
and progresses to step S607. 

[01 14] In step S523, especially although a microcomputer 402 receives a BIST result, it 

does not evaluate, but it progresses to step S524. 

[0115] In step S524, a microcomputer 402 notifies the value of the determined minimum 
electrical potential difference which can be operated to step S607 of CPU401, and usually 
progresses to processing. 

[0116] CPU401 receives the minimum electrical-potential-difference value which can be 
operated at step S607, in step S608, is saved in memory 406, usually progresses to 
processing, and completes starting on the minimum electrical potential difference which 

can be operated. 

[0117] As explained above, the information processor concerning the gestalt 2 of the 
above-mentioned implementation When it judges whether the minimum electrical- 
potential-difference information which can be operated that the microcomputer 402 was 
memorized by memory 406 is effective in step S503 and it is judged that it is invalid, by 
repeating steps S504-S508 A microcomputer 402 repeats a self actuation check (BIST) to 
CPU401, is made to perform it, changing the applied voltage to CPU401, and is step 
S509. A microcomputer 402 Based on the result of the self actuation check in CPU401, 
the minimum electrical potential difference which passes BIST in ordinary temperature is 
determined. 

[0118] Next, in steps S5 1 1 -S5 1 7, after raising the temperature of CPU40 1 to 
predetermined temperature by the heating program, changing the applied voltage of 
CPU401, it is made to carry out by repeating a self actuation check to CPU401, and the 
minimum electrical potential difference which passes at the predetermined temperature 
concerned at BIST is determined in step S518. 

[0119] Furthermore, in step S519, based on the minimum electrical potential difference in 
the ordinary temperature and the predetermined temperature concerned which were 
determined at steps S509 and S518, the minimum electrical potential difference which 



passes BIST by the maximum temperature at the time of a design or the guarantee 
maximum temperature of specification of operation is predicted, a predetermined margin 
is added to the predicted electrical potential difference in S520, and the minimum 
electrical potential difference which can be operated is determined. 
[0120] Thus, according to the gestalt 2 of the above-mentioned implementation, by taking 
the maximum temperature at the time of a design, or the guarantee maximum temperature 
of specification of operation into consideration, the minimum electrical potential 
difference lower than the case of the gestalt 1 of operation which can be operated can be 
set up with a sufficient precision, and effectiveness of power saving and operational 
stability can be realized. 

[0121] Moreover, since established a temperature control means like a heating program, 
the self actuation check was made to perform to CPU401 in temperature other than 
ordinary temperature and the minimum electrical potential difference which can be 
operated is determined, the dependability of the decision of the minimum electrical 
potential difference which can be operated can be raised more. 
[0122] Furthermore, since it will end if the re-decision of the minimum electrical 
potential difference which can be operated is made only when the minimum electrical- 
potential-difference information which was memorized by memory 406 and which can be 
operated is invalid like the gestalt 1 of the above-mentioned implementation, a user can 
prevent being kept waiting too much. Moreover, since the re-decision of the minimum 
electrical potential difference which can be operated is made when the minimum 
electrical potential difference which was memorized by memory 406 and which can be 
operated is invalid, the minimum electrical potential difference which can be operated can 
be changed into the optimal thing. Consequently, without waiting too much to a user, the 
minimum electrical potential difference of CPU401 which can be operated can be set up 
with a sufficient precision, and opposite effectiveness of power saving and operational 
stability can be realized. 

[0123] Moreover, memory 406 is CMOS. Since the contents are saved by the coin dc- 
battery when it is SRAM, if "the minimum electrical potential difference which can be 
operated" is determined at the time of the shipment test of an information processor, a 
user's hand does not need to perform. Consequently, a user can enjoy keeping [ the merit 
of the gestalt 2 of the above-mentioned implementation / too much / waiting ]-from time 
of purchase ****. Of course, it is also the same as when nonvolatile memory like a flash 
memory, DRAM with a backup power supply, etc. are used for memory 406. 
[0124] In addition, with the gestalt 2 of the above-mentioned implementation, the 
temperature of CPU401 is gone up as a temperature control means using a heating 
program. However, a heating means may not be limited to this and may be an electric 
heater using a Peltier device or a nichrome wire etc. moreover, everything but a heating 
means - or it may replace with, for example, cooling means, such as a Peltier device and 
a cooling fan, may be used. 

[0125] Moreover, after preparing cooling **** which cools CPU in the gestalten 1 and 2 

of the above-mentioned implementation and asking them for the minimum electrical 
potential difference which can be operated, it is also possible by cooling and operating 
CPU below to predetermined temperature to increase the margin of the minimum 
electrical potential difference of CPU of operation further. 

[0126] Moreover, in S104-S108 which are shovm in drawing 2 , S504-S508 which are 
shown in drawing 4 R> 4, and S5 14-S5 17 which are shown in drawing 5 , in order to 



simplify as the detection approach of a last-minute electrical potential difference of 
passing BIST, how to lower the electrical potential difference little by little from standard 
voltage was shown. This invention has not ** limited to this but the following 
approaches. That is, for improvement in the speed, when it detected and passes in the 
center of the detectable electrical-potential-difference range, a target is extracted to a 
lower half and it detects in the center of a lower half further. In a rejected case, a target is 
extracted in the upper half, and it detects in the center of an upper half further. By this 
approach, detection in the electrical-potential-difference range controlled, for example by 
256 steps (8 bits) of D/A outputs can be performed by only 8 times. 
[0127] Moreover, although the gestalten 1 and 2 of the above-mentioned implementation 
explained the example in which the processing which a microcomputer energizes and 
determines the minimum electrical potential difference which can be operated is started, 
this invention includes the modification of making it start on some conditions, when it 
was not restricted to this, for example, it starts periodically or temperature becomes by the 
timer beyond a predetermined value. 

[0128] Moreover, although the gestalten 1 and 2 of the above-mentioned implementation 
•showed the example to which CPU accesses memory, even if a microcomputer accesses, 
the effectiveness of this invention is acquired. 
[0129] 

[Effect of the Invention] Without newly increasing a user's latency time as mentioned 
above according to this invention, not reducing a working speed by determining the 
minimum electrical potential difference which can be operated about each data- 
processing section, and setting this minimum electrical potential difference that can be 
operated as the applied voltage to the data-processing section, actuation is stabilized, 
power consumption is reduced and the effectiveness of doing . extension of the operating 
time in a dc-battery is acquired. 
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corn^5i>.<;)7a-^+-h$:^-r. 112 (B) 

PU2 0 lOB I 0Srn^^7A(7)7D-f-v-h$r^ 40 

■r. 

[ 0 0 4 2 ] OT. ±fd»i<ojeffi 1 i,z^hmmmk 
m.'^mi'^^m i fe i ia'ii 2 $ Lxmm-h . 

[004 31 if, ■7-^3y2 0 2c7)^ji*^^>tt^ 

3y2 0 260rD^^7A»±, xt-/7'S 1 0 ifcrfcvi 

v-f 3^2 0 2<?)D/Aai:^$-fflOTDC/DC3 
y y ^ 2 0 4 £7) 7 -f - H >» N' y ^ ^81815 2 0 5 (cSp ;c l> 
SEi?ri$iJlJP-r«.^i;(c<J:-5T, DC/DCriyA'-:? 2 
0Aipt3CPM20l\,Ztwhhmm&iWMifJtcnSL 50 



^^2 001-142589 
8 

t^iisSLr, CPU20 ncMLTU-b-yh 

^) $rWCSi)$-tt. Xt-vTS 1 0 2(Cjitf. 
[0044] ;^-f-yrS 1 02-C\ C P U 2 0 1 cOiftf^ 
t- Ytl^'mmS.^X-hh Zti:CPU2QlffiXT 
•y7-S2 0 3(Cji»-ri.. 

[00451 CPU201(i, 3y 2 0 2(7)^7^ y 

rsiQ \ \,zi.hmaiii.if'}'t-vhmz, xt-zTS 

2 0 IT-EAXUy;^^' ( I NTELSSPe nt i urn 

l,zmm^tiX^^h3 2t'-yh]yi^Xi')<7)mi:M^>J2 
06fc^»L-C, XT'y7-S2 0 2tcatf. 
[0046] mz. xf yTS202X\ v^f ay20 

2 bmiit:ndfciih(r>mmm?:n^xn< . 

[0047] XT-y7*S203T\ V'f 3y202OX 

T'y 7*S1 0 2*^<?:.<7)iJ)f^^:-Hjl»5rCPU2 0 IJi 

mmx%hm^xr-/rs204^. m^-^^bm& 
imrcht^r^^,9m^. B I srmx'hi^x 

T-yrS2 0 5-^. -eil^'iljltf. 
[0 048] XT-y7'S2 04lCfeV^T, CPU2 0 1 
ti, ij 2 0 6tcfeif §ix;trof^^6gS/jN«ffifflii<7) 
#JfttfOT- ^ni^jhA.X\ V'f 3 y 2 0 2 OXr v 7" 
S I OStlJlttfl). 

[0049] X-r77*S 1 03fcj3V'»T. V>f3y20 
2 Ji^lf WISrSrff p . ^ ^ U 2 0 6 {c^^^ffiJf^^e^ 
'h«Ettl8**»ttL;^cJ©^tc{i, Xf -yrs 1 l4tC3l 

T-vTSl OAizmti. 

[00 5 0] zzx. mmmA^wmi}iwiitp^ 
*><owisfti. mx.i£. mbixm^'^mm^M&^:m 
^Uz^MB^hh-txtmixa^ . m^co^nat 

hzbizxrno. 

[00 5 1 ] XT7rS 1 1 4T'Ji. CPU2 0 lOEP 
MME^-?^ 3yoD/Aaj:>7T-DC/DCay/N'-:? 
2 0 4c0lll:>]«flESri)f^^tgft'J^«Et»$BtcJC t^cmE 
tciS^LT. CPU2 0 1$:'J-fe yhLTm. XT-/r 

s 1 1 5tao. 

[00 52] Xf -yrSl 1 5T'<i:. -e^f 3y2 0 2 
(i, i&^^t-KtLTttf^^tgS/jNmflEfiiaiSrCPUiO 
XT77-S2 0 3lC)ia-tl.. 

[0053] XT^-yrS 1 lAizX-yX. -><t'J206 

tcieif ^ii^cfiW^tgft/jNiSBE-c-iiieii ufc c p u 2 o 

Hi. Xf-7rS20K S20 2$-i|iTXr>y7'S2 

0 3 tfcv^-c . ffiifl;^- K fc^7)i))fMegg/jNmE^ 

mX'S)^Zt^:^mL. CPU201i:V^3y202 
^7^1.. aSJaatJi. CPU2 0l^v-<ay2 0 
[0 0 54 1 XT-y7'Sl 0 3T', ^^:i;2 0 6{C^ 

^j:mmm&A^mmmtfi^uj:^^m'^i,zii. xr-y 
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9 

rs 1 04H3i^t'CPusJK<7)a!ls^^ast^-2 0 3^ 
m^^xfi-ofc^k. Ax/rs i o 5i,zmts, 

[0055] Xr vrS 1 05T'«. CPU201tCjlI 

i?I.W2r. v-f 3y2 0 2t7)D/AJil^jS-ffl>r^T. i!'- 
LWC. CPU2 0 UCrt^^iXTV^i.tSf^^x-x^' 
^ftgt L-C(7)B I ST ( Bu i 1 d I n Se 1 f T 
est)mc*fL-CBISTf|^^tfiL-Cf^. Xr-y 

[00 56} ;^T-y7-S10 6-C-{i. S)f^^-KtL 

S20 3(cWLta»LT. ;^r-yrs 1 OTtCiltf. 

[00 5 71 Xr-yT-S 1 0 5i}^h<7)m'^lzmtXB I 
ST'J-fe-yh*«ff*>^i;tCPU2 0 ITti. ^1*, CP 
U20lT1i, 4-r;:^r'yrS2 0 IT'fOB I STJS 
mt'J) I. i: >: «0 E A X i/x tc*SS^ $ ilt I ^ I. il2r 
^t'J 2 0 6tC(Rl¥Lt. ;^r-y7-S2 0 2tCjiO. 

[0058] d:iZ. CPU201{i, ;^r-y7"S202 
X'-7^ ay 20 2b<nmmi:'ifotitba)m9m^'frr,x 

'Ik, Xy--yrS203lZmtS. 
[00 59] X7--yrS20 3l,Zt5\,^X , CPU2 0 1 
{±. ay202cnx7--yys I oe^^hm^^tifz 
iftf^^-h'Sr:^T-y7-S203T'Stit, Wf^^-HS- 
B I STimXhhtm^tXXf yr S 20 5^m, 

[0060] ;^-f-yrS2 0 5T-{i, Xf •y7'S2 0 1 
X\ ;<^V2 0 6l,zU^lXt5^^fcBlST^^^m 

mix. '?^oy202cox7-"/rs 1 07tatt-f 

[00 6 1] :^7--yrs 1 0 7X\ -7^ rty 202\ix 

T-yy'S2 0 5t^hB I sTm^i^h. m^ht. 

XT'yy'S 1 OST'^fWMSrffd. 
[00 6 2] ;^r yrS 1 OST'ti. B I STtC-^ifSL 
X^^fz^j: Mt/XT-y7°S 1 04tcM-:)T, $ ^.tC 
«E5-WT. BlrKEOJ:atc. B I ST^^DilLff 
■3. -If, B I ST{c:f-^^|^>t{i^^A7^hL;t*i 

■^Ui, XT vrs 1 OQAsiitf. 

[006 3] ;^TyrS 1 0 9T'«. X-f-y 7*S I 0 4 

x'CTii^mmtBi sT^^g-t^sr'^rotfocpuEnjD 

IIEiOtil$8i:*>^>C P U 2 0 1 (cEPSD-ri.i)f^^fi|^/h 

l:Ec7)^S2:^7oT^^, ;^T-y7-s 1 1 oizmts. mi^ 
^fim'\^mE<7)mmi, xt vts 1 0 4oiastci3{t 

SB I ST{C^lg-ri,t='i3rO«0«£E*>/c,. CPU 2 0 
1 iOmiStti^g^vaSfCfcJtl. B I STt^^tSfl. 
r 0 0 corns Sr 1^SiJ L , $ 4, tCBirS<0 V- i^'y 5r ±^ 

[0064] ;^T y7'S I 1 OXU. CPU20 lOEP 
1imSit:-7^ay202cr)D/AtiilJizX^XXT'yr 

s 1 0 9xik^^ixtmm^^\MEm^Lx , c 

P U 2 0 1 C'J -fe -y h 2r*HtTm, -y 7-S 1 1 1 l,Z 
iitf. 



(6) ^2001-142589 

1 0 

[0065] Xr-y 7'S 1 1 Hcfcl^T. -?^3y20 
2mif^^-Ht UTB I STSil^CPU2 0 1C0>(> 
r-yrS2 0 3{Cjl»L. ;^T-yrSl 1 2^^510, 
[0066] Xx.yrS 1 1 OCjStTiftf^BJglft/jNB 

Eim\i^titzcpu2oni, ni&mixx'r-yrs 

20 1, S20 25r^-CX-f-yrS2 0 3{CfcV'>T, B 

1 STeilt'$)l)C:t5rgftLT, ;?.f--yrS2 0 5A. 

tmts. 

[0067] ;?.T'y 7'S 2 0 5T{i. CPU2 0 1{i:B 
10 I ST<7)-&S^mSrV>f 3y2 02mT-yrSl 1 2 

[00 68] ;?.T-y7*S I 1 2{Ci3V^T. ■?-(ny20 

2{iB I sTm^%:^^m&i>(Dm^zmm^:^h•r. 

Xr-yrs 1 1 3l,zmtt. 

[0069] ;?.r-y 7'S 1 13(CfcV^-Cs V-f 3^2 0 

2(iXT-yrs 1 ogx-^^itircmmmm^nEco 

fflSr C P U 2 0 1 LX . a^Ma^iitf . 
[0070] ;^T-y7-S2 0 6T-, CPU20 1«. V 

-f ay 2 0 2i}-h<^mm^'^h. mm^m-msm^: 

20 Xf yrS 1 1 3*-f)g(tUcf*, Xf •yrS2 0 7tC 
[007 1] X-f •y7'S2 0 7Tii. CPU 2 0 Hi. 

^ t u 2 0 6 ^zmmmsf^'^'^mm- ixmvm 

^tm.^. mm^'\-ms.x'<r>im^%i'ti. 

[0072] JiUiStBJ Lfz Xoi,Z, ±fBllifecom 1 [z 

i^mmsmmwit, x^-yrs i o stfcv^x, 
3:^202*^^^'J206 iz^mtit:$bmim&'b 

msmm^ibtp^ij^mu mtmuzm. x 

T-y7'si lAizm^x. CPU2 0 icoenJDmJi^lti 
30 m^m'bmEmmizm-oxm.^i-h, -u. mmtm 

MUz^, XT-y7-Sl 0 4~S1 OSSr^OjSfC: 
fctCiO. -7-^3>'202li. CPU20 l^iOBttum 
ffiSr^-ft^ -lt^*>'^> C P U 2 0 1 {C-fe/l'7ilf^^x >y 

(B I ST) mmt'ffh-t, Xf-'vrS 109X\ 
-?^ay2 02\t, CPU20 lT'C0-(:;l^7t!lf^f-x>y 

^<^^^t , c p ui!)^?astc« t^-c , mmm.'hn 

ES-^SL, Xr-yrs i i 0TCPU2 0 lOWJnB 

^mmmm-m&.'^mzvt^xm.L, xj-yrs 

2 0 7T';< ^ 'J 2 0 6 tClSHtri. . ZtlizX 0 , U 

40 2 0 6 iziimtifzmi^-^mc'\^mE\nmi}mm'h -> 
fz'^^{,z<r>?i., mmmL>\~m&.ir>m.%.^''^mmis 

<nx\ :i.-'f-ti^mz^tz^fihZbm±-ti>:it 

ifix'^h, ttz, y 2 0 b^ztm^fifzmm^ 

i: *^T'# S . zmm. :3.—f-tfi^mz^-yZ t =5: 

< , c p u 2 0 1 (owimmskA^'^msi^ < wimx- 

ZLti^X'^h. 

50 [0073] ^^rU 206*iCMOS SRAM 
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(7) 

1 1 

I614;< t 'J < .y ^' T y iii't ^ D R A 5: ^: 
y 2 0 6 tcfflt^/l; t # i>PI«ft)l. . 

[00 74] {mmmm2) 

[ 0 0 7 5 ] d 3 (i , ^wMcomm<^mm 2 j: stpg 10 
^aii^^sco^sr^-rya -y ^lat'^l. . 

[0 0 7 6] 113 tCfcV^T, 4 0 l{i-feyL'7i!)f^f-x-y 
^^afigS-tS;;./::^^*^!^?^ LX<DC P ut'*!.. 4 0 
2 timMi: CPU 2:$iJffllt-?.0Jffll¥Si; LTOV-^ a y 

xhi. 4 0 3{ic p u 4 0 1 coxSi&^m^tiis^&m 
^ms. t tx<^^m\x'hh . 4 0 4 c p u tcepjnt- 
hmwms.i\i^ii-th^c/Dcnyfi-9X'h^ . 4 

0 5ii'?^ay4 0 2T'{lJ^]®ES:$ilffll-ri.!t4^tjeS 

C /D C 3 y^N'-^f-tfO? - bVN'.y ^ffiJigBT'*) 

I. . 4 0 6 (ii)f^^tgs/jN«Etf-$g^isii-ri. > * u T 20 

S)!.. 4 0 7{i, CPU40 l^jD^-rSiDSit^StL 

T, cpu4 0l•C'§l^TSi^•&JIB»rQ/7A•c'^^^)l.. 

[007 7] DC/DC3yyN'-:J'2 0 4i:7-f-hVN' 

[0078] fflKit4 0 3 (i. ummmm 1 1 pi* 

tc. f^J^tt\ iaS-fey-rtLTcosmjKSs^. CPU 
4 0 1 {zp^m^ht:^-'7)ur-1 is:- h' W-v^p h 9 

[ 0 0 7 9 ] ij 4 0 6(i, iienjicojBs 1 1 nm 

iSte^^ShLtcO, 0i|t(S"3-f y^SvrUTvS'y^ 30 
T'yr^^t/^CMOS SRAMc7)Ci:T"J)l.*>', 77 
•y V- J. ;>< t 'J -^ttrfitv s' -y r -y r §it/i D RAM^ t, 

[ 0 0 8 0 ] 114 fcJ:iA'll5{i, ±ieili60jg»2tcj; 

[ 0 0 8 1 ] 116 (i, ±im:m<nmm.2i<zi mmm^ 

f CPUCOB I 0S7'a/7AO7n— ht'eb 40 

[ 0 0 8 2 ] mT, ±sim^<mm2\,z%hmmi^ 

[00 83] t-f. -7-^3y4 0 2^mji*«^Mc^: 
"5, 3^4 0 2(7)ro^^7A*i8)f^5riSi«^S. v-f 
3y4 0 2«0rn^^7A{±, XT-y7*S50 ItfcV^ 
T, V-f 3y4 0 2«0D/AtlJ:>]2:fflV^TDC/DC3 
4 0 4i7)7 -f - KA'-y ^ffitiig|54 0 5 t3SD;tl. 

ms.ium-thzti,zi.-^x. cpu4oi(;to^EP 

to'«J±$rffiW^«ECigS L-?t:t^. C P U 4 0 1 t;J>r 50 



^2001-142589 

1 2 

f^. ;^T'xrs5 0 2icittf. 

[0084] ;^-r>y7*S5 0 2-C{±, v>f 3^4 0 2^ 

c p u 4 0 1 c^iftf^t- Yii^wm'm^x-hhz. t ?: 

C P U 4 0 1 COXx -y 7'S 6 0 3 tiiffif I. . 
[008 5] CPU4 0 Ki. V-Y 3^4 0 2C7)7.T7 

rs5oii,z!BtfzO-t'yhm. m6i,z7T^-tx7--yrs 

6 0 1 t'E A X U yx cOfflSr t U 4 0 6 tCftff LT 

[0 08 6] JXt-, Xx'y7°S6 0 2-C\ CPU4 0 1 
{i, v-f3y4 0 2i:afi2:ff-p!t:4^oma5:ff-5T 

[00 87] Xf -y 7*8 6 0 3t\ -?-f3y4 0 2m 

T'yTS5 0 2f}^i^(Dni^^-VM^i. CPU4 0 1 
li^mtl. ZCOWr^. CPU401{i, ijf^^-H*< 

mmmsmmx'hizt^^^. xf •yrs6 0 5tjt 

[0088] Xr-yrS6 0 5{IfcV^T, CPU401 

(i, ^^ij4 0 6<7), mmm^'hm.&mmm'o'^x 

hixfc^m<^r-:?i:m^}LA.X\ -?^ay402(nx 
T>y7'S5 0 3tCjl»-rS. 

[00 89] XT>y 7'S 5 0 3{C*jV^T, -7-^ ay 40 
2 ii^mimm , U 4 0 6 fc*S&^:fi/Js»f^ 

ffiffil8*5;:jfSL^V''^-^i:m, Xr-y 7°S 5 0 4 

tfo y 4 0 ei,z^wj:m'mfmEmti<^-tti 

{f, Xf 'y 7° S 5 2 5 ^CJl^X^ C P U 4 0 1 <omm 
ES-7-^3y<oD/Aa5:>]t'^<oiBEKiS^LT, CP 
U4 0 IfcU-b-y hS:*^tJtl^. Xr-yrS526fcJt 

tf. 

[0090] XT'y7°S5 2 6T{i. 3^402 

(i . mf=t -vbLx m^m&A^msmm ^ c p u 4 

0 1 <oxr 7 7-3603 tcjitt LX^^mmi/zmti. 

[009i];<^y406 t3iaii$fL7ti&f^^tig/jN« 

ETHI31!iL7'v:CPU4 0 Hi. Xr-yTS60 1. S 
6025:ST, Xf-vTS 6 0 3t^3ttJ. Xf--y7'S6 

0 3 nfci^T . ttfi^t- H t Lx nrnmntmA-^msm 

ffilS:X7^-yrS5 2 6*><5gflt. CPU4 0 1i:V'( 

3^4 0 2iimzm'sm^tm^. mmm&A-^ms. 

x'(7)m)^^iti, 

[009 2] X-r-y7*S5 0 4T(i, CPU40 

sicr)m^i'mm4 0 3i:m^^x'€-yfcm. x^yrs 

5 0 5l,zmt!, 

[0 09 3] Xx-yrS50 6T(i, Kjf^t-HtLT 
B I STSil$rCPU40 l<0Xr>yrS603fc«L. 

xm^th. 

[00 94] •7>fziymeoXT"/rS5 0 5l,z}s\^X. 
B I S T 'J -y h *<*»ft 'iiTJt C P U 4 0 1 B I 
ST^&^CP{}40 l<^EAXl^i^:X^I,Ztm^tlX 

[0095]CPU40 1{i. t-r, X-f y7*S6 0 1 
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1 3 

5r><^:'J4 0 6{Cft#L-C. Xf- yrs 6 0 2lCjiO. 
[00 96] ;^f->yrS6 0 2t\ -7^ ay 40 

2t<r)mm^fT0tzMm9SMif7d. <*:{CCPU4 0 

SflU. Xr-yrS 6 0 6^310. 
[00 97] >^-f-yrS6 0 6f{i, Xf'yrS6 0 1 

LT. 3^4 0 2(CJI^1-|>. 

[00 98] -7^ 3^40 2(±. XT y7'S507t'B 

1t3. Xf-yrSSOST. B I STt-&tStTV^;t!5r 

?Jl/;^r-yrS5 0 5lltt'ot, ^'i^tcmJI^ 
Tlt'TB I ST$-ffa. -U. B I ST(C^^1g^?t:{i 
:J''f AT-^htTtii-ttCii, Xx-y7-S 5 0 9^jttf. 
[00 99] ;^r-yrS5 0 9lCfcV^T(i. B I ST{C 

{tl.B I STt^lS-ri,fi/jN<r)«Ei: UT«itbLT. ^ 
[0 100] JW;, v-Y 3y4 0 2{i. ;<>rv7'S 3 i 

otfcv%T. cpu4 0i(?)enjDmii^s*^mcML 

1 (cjio, 

[0101] <!k\'^X\ Xf--yrS5 1 HcfcV^T, CP 
•yrS51 2fcjitf. 

[0 1 0 2] CPU4 0 -yrss 1 OfU-t 

•yh^ilT. Xf--yrS60 1, S 6 0 2 ^^T;^f--y 
TS6 0 BlCfct^T, Xx-yrS5 1 ^Mf^M: 

S6 0 4^t)ltf. 

[0 10 3] •yrS6 0 4{CfcViT, CPU4 0 1 
ti, JoM7"Oi/7iA5r^ff-ri.C:fctcJ; 0. CPUa# 
«OMatl;:'j*^::*c#V^^^SrtA;^c-r^>llff-ri.(OT\ CP 
U4 0 l«i5ll»LtV^<. Z<DXTyrS6 04l,Zl,itii 
□*«^V^J:^fc:£;il,*«, V'f3>'4 0 2*»<9<!0BIS 
Tfg^tJ; , ^<7)XT-y TS 6 0 4 imiXXy-"/ 
rS6 0 l^tmtsZbt<X'^^, 

[0 104] Xx-yrSS 1 2(Cfctr'>T, V^ay4 0 

2{i, CPU40 lojass-as^LT, xf yrssi 

10 105] X7--yrS5 13X'^mmi:rrd. h 
L . C P U 4 0 1 c7)?SJKA^?Jr5g<7)fiS^ t T V 
ttiKf. SU^Xr-yrSS 1 2A.i:MI.. R^gOSS^ 
T-±#LTV^fHf. ;^-f-yrS5 14A.jitf. ZZV. 
Pl5gcO?ajei:{i. B^JiJf, ^^-f-yrs 5 0 4t-fflJ^§iX 

1 0'C^f<7^z'cX'hh. 

[0 106] XT-yrS5 1 4~S 5 1 7{i. X^ yT 
S 5 0 5-S 5 0 8 t|5l8l(cSJ$BmjE*»ic,^^Lo'o«E 



(8) 1t^200 1-1 42589 

1 4 

S-WTtwT, B I STtC^-^lit^&^^^^-f AT-*/ 
[0 107] •7'frjy4 0 2{4. X-f yrs 5 1 Stcfc 

or. B I sTCT-^ti*jt{4^^AT'>h-rsiimo 

LXt^XL. XT vrSSl 9l,zmti, 

[0 108] ;^T-yrS5 1 9tCfcV^T, -^-i^VAO 

2<i. ;^T-yrS50 9t:^T-yrS5 18<^*Sm*» 

f> , c p u 4 0 1 <^fts*iSffB$coftigigSi /o{itt«± 

10 (Dwmm^mzanhB i sTtc^t-&-r2.S/hois 
{4. ^^^£W^c{4, mx.\i. im.iiXv^mK^mi<zt'>fz 

Ji^t. f;i«^ (S504Offl«, S509«^ 

E) . Il2cr).^5 (S5 1 2<^fijK. S5 IBcnWi) CO 
2^^^5:311,11115:. SJg-B I S T^1git/h®Eiij|IT' 

t #;i ■& ^ tc J: -5 -CS^St § . 
[0l09}-A\,ZXT'yrS520<iZii\^X. ^(rrfm 
LfeWIfc $ /i> V S: Ji^ L !tmE* C 

P U 4 0 1 <7)i)#^tgM/hmEi: LX^'&Ltz^k. Xr 
20 -/rss 2 itcjit^. diOSfS^o-e-v-'yti. s,?>cp 

[0 110] -r-f 3^4 0 2{4, Xx7rS5 2 1T\ 
CPU40 IcOEpjomffi?:^-^ 3>-402<7)D/Aai:>] 

T. CPU4 01(Zi;-fe-yh2:*»(tr, XT-yrS52 

2{catf<. 

30 [0 1 1 1 ] 'yrS52 2(;fcV^T. 3^4 0 
2<4. i)f^^:-KtLTBISTSl)$:CPU4 0 1c7) 
XT-yrS6 0 3l:ji«atT. ;^r-yrS5 2 3C5t 

[0112] »f^"Itgft/hflE^EPJa$il/iC PU4 0 
Hi:. mi3^i:|5]«lcB^3|i)LTXr-y7'S6 0 1 , S6 
0 25:^T, >!.r77*S6 0 3tfcv^T, B I STSfJ) 

X'hhzti^mLxxr^vrs e o e^tmtt, 

[0 113] ;^f-'y7°S6 0 6tfcl^T. CPU40 1 
{4, B I STSgm5:V-f3y4 0 2t0;^r-y7'S523 

40 iizm^^n-oxxT-yTseoiizmti. 

[0114] XT-yy'S523i,Zii\>^X. V'f3y4 0 

■f. XxyrS5 24lCjitf. 

[0 1151 Xr-y 7"S 5 24(Ci3V^T, ■V'f 3^4 0 
2 «4^^$ ^^!^cilfl^^tgfi/J^lfficOffl5: C P U 4 0 1 w 
;:^T -y r S 6 0 7 (:ji» LT . )l?R«ra'^.jltf . 

[0116] CPU4 01{4. >^r-y7'S6 0 7T'IM^ 
■srtgS^hmflS-SflL. Xf •yrS6 0 8{Cfcl-'T, 
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